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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1]

3GPP TR 28.880 1.0.1: Study on energy efficiency and energy saving aspects of 5G networks and services
3
Rationale

This contribution proposes to add a potential solution to use case #3.

4
Detailed proposal

This document proposes the following changes in TR 28.880 [1].
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3
Definitions of terms, symbols and abbreviations

3.1
Terms

For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

carbon emission: quantity of equivalent carbon dioxide emitted (e.g. kg of CO2 equivalent)

NOTE:
This definition is taken from 3GPP TS 22.261 [7].

carbon emission factor: kilograms of equivalent carbon dioxide emitted per kWh (kg of CO2eq/kWh)

NOTE 1:
This definition is taken from ETSI GS OEU 020 [8].

NOTE 2:
In the present document, the carbon emission factor considered is the operational carbon emission factor, which considers only emissions that directly result from the operation of a given type of energy source. Operational carbon emission factor is different from life-cycle carbon emission factor which considers all emissions, including those generated during the construction of power plants, the extraction of fuels, etc.

carbon emission efficiency: ratio between the carbon emission and the performance of a network entity

NOTE:
The definition of the performance of a network entity depends on the type of network entity. In the present document, network entity can represent a gNB, a 5GC NF, etc. The performance of a network entity can be e.g. data volume.

Energy Consumption (EC): See definition in 3GPP TS 28.310 [12].

Energy Efficiency (EE): See definition in 3GPP TS 28.310 [12].

renewable energy: energy from renewable non-fossil sources

NOTE 1:
This definition is taken from 3GPP TS 22.261 [7].

NOTE 2:
Examples of renewable energy sources include wind, solar, aerothermal, geothermal, hydrothermal and ocean energy, hydropower, biomass, landfill gas, sewage treatment plant gas and biogases

NOTE 3:
A renewable energy source is an energy source not depleted by extraction as it is naturally replenished at a rate faster than it is extracted ISO/IEC 30134-3:2016 [10].

NOTE 4:
Criteria to categorize an energy as renewable can differ among jurisdictions, based on local environmental or other reasons ISO/IEC 30134-3:2016 [10].

renewable energy factor: ratio of the renewable energy to the total energy

NOTE:
This definition is taken from ISO/IEC 30134-3:2016 [10].
Operator site: premises accommodating Network Telecommunications Equipment (NTE) providing direct connection to the core and access networks and which may also accommodate Information Technology Equipment (ITE).

NOTE 1:
This definition is taken from ETSI EN 303 471 V1.1.1 (2019-01) [x].
NOTE 2: Network Telecommunications Equipment (NTE) and Information Technology Equipment (ITE) are both defined in ETSI EN 303 471 V1.1.1 (2019-01) [x].
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5.3
Use case #3: Enabling renewable energy consumption and carbon emission information reporting
5.3.1
Description

In Rel-18, the 3GPP management system is capable to manage the following types of energy related information:

- energy consumption measurements and/or KPIs

- energy saving state.

In Rel-19, new aspects of energy related information are expected to be provided by the 5G system. TS 22.261 [7] clause 6.15a states:

"

Energy consumption and efficiency information and network energy states can be exposed to third parties and energy consumption can be constrained. 

Energy related information can include ratio of renewable energy and carbon emission information when available. Calculation of energy related information as described in the following requirements is done by means of averaging or applying a statistical model. The requirements do not imply that some form of 'real time' monitoring is required.

".

There are different energy sources existing, producing different energy types, e.g., non-renewable, renewable etc. Thus, the equipment and infrastructure of the network could be powered by different types of energy sources and the energy consumption measurements could correspond to such different energy types. 
Due to the highly variable and unpredictable nature of renewable energy sources, the supply of renewable energy varies substantially by time and location. There is a need for the 3GPP management system to report the energy consumption metrics along with the type of consumed energy and carbon emission information, for example:

· Network slice customers may request some minimal amount/ratio for renewable energy to be used for the slice realization, and hence the network slice provider needs to have a means to monitor and report on the energy consumption for different energy types.

· Awareness of energy consumption of different energy types is useful for energy type aware network management, e.g., defining energy saving policies such that the consumption of renewable energy can be favoured. 

In this use case, the 3GPP management system is capable, based on energy related information obtained from various sources, to measure per 5GC NF and per gNB energy related information, i.e.:

- carbon emission information, i.e.

- carbon emission,

- carbon emission efficiency

- ratio of renewable energy

, and to provide this information to authorized consumers. 
How this energy related information is exposed to authorized consumers is addressed by the use case #4: Exposure of carbon and renewable energy related information, see clause 5.4.

5.3.2
Potential requirements

REQ-ENERGY_INFO-CON-1: The 3GPP management system should be able to measure per 5GC NF and gNB carbon emission related information and report it to authorized consumers.

REQ-ENERGY_INFO-CON-2: The 3GPP management system should be able to measure per 5GC NF and gNB  energy related information, i.e. renewable energy and/or non-renewable energy related information and report it to authorized consumers.

5.3.3
Potential solutions






5.3.3.i
Potential solution #i: Carbon emission of non-split gNB
5.3.3.i.1
Part 1: Carbon emission of operator site
5.3.3.i.1.1
Introduction

This potential solution describes how the carbon emission of an operator site can be obtained.

5.3.3.i.1.2
Description

In this potential solution, the Network Operator gathers information about:

- the source(s) of the energy used to provide electricity to the operator site

- for each energy source, the respective energy consumed during the observation period

, and provides the 3GPP management system with this information.

NOTE 1: the source(s) of energy can be renewable, i.e. from renewable non-fossil sources (cf. the definition of renewable energy in clause 3.1), or non-renewable, i.e. from fossil sources (e.g. coal, natural gas, oil) or nuclear plants.

NOTE 2: how the Network Operator gets this information from the energy supplier is out of scope of the present study.

NOTE 3: how the 3GPP management system stores this information is FFS.
In case of multiple types of energy sources, CESite can be obtained by summing up, for each type of energy source i used to power the operator site, the energy consumed using this type of energy source multiplied by the Carbon Emission Factor of the type of energy source i:


[image: image1]
Equation 1: Carbon Emission of a multi-energy-source operator site
, where:

- ECi is the Energy Consumption corresponding to the type of energy source i used to power the operator site. Its unit is kWh;

- CEFi is the Carbon Emission Factor of the type of energy source i. Its unit is kg CO2 / kWh. The Carbon Emission Factor is equivalent to the standard emission factor from annexes A.3 and A.4 of ETSI GS OEU 020 [8], whose tables are partially copy/pasted in Annex X for information;

- CESite represents the Carbon Emission of the site. Its unit is kg CO2eq.

5.3.3.i.2
Part 2: carbon emission of non-split gNB
5.3.3.i.2.1
Introduction

This potential solution describes how, based on the carbon emission of operator site (see Part 1 in clause 5.3.3.i.1), the carbon emissions of non-split gNB can be estimated by the 3GPP management system.

5.3.3.i.2.2
Description

5.3.3.i.2.2.1

General
In this potential solution:

- The 3GPP management system collects Energy Consumption measurements for the non-split gNB, as those defined in TS 28.552 [11] clause 5.1.1.19.3;

- The Network Operator gathers information, from the energy supplier, about the energy consumption of the operator site (as defined in ETSI EN 303 471 [x]) where the non-split gNB resides, and provides the 3GPP management system with this information;

- The 3GPP management system can then calculate the Carbon Emission of the non-split gNB.

NOTE 1: all information collected above should correspond to the same observation period.

NOTE 2: how the Network Operator gets information about the energy consumption of the operator site from the energy supplier is out of scope of the present study.

NOTE 3: how the 3GPP management system stores this information is FFS.
NOTE 4: this potential solution assumes that all gNBs in the operator site are powered from the same source(s) of energy.
NOTE 5: an operator site may contain zero to many non-split gNB(s). A non-split gNB pertains to one and only one operator site.
5.3.3.i.2.2.2

Carbon Emission of non-split gNB

The Carbon Emission of a non-split gNB (CENonSplitgNB) over a time period can be defined as a proportion of the Carbon Emission of the operator site (CESite) where the non-split gNB resides, the proportion being given by the ratio of the Energy Consumption of the non-split gNB (ECNonSplitgNB) to the total Energy Consumption of the operator site during the same observation period. Its unit is kg CO2 / kWh.


[image: image2]
Equation 2: Carbon Emission of a non-split gNB

, where:

- CESite is the Carbon Emission of the operator site where the non-split gNB resides (cf. clause 5.3.3.i.1). Its unit is kg CO2eq;

- ECNonSplitgNB is the Energy Consumption of the gNB; it corresponds to PEE.Energy as defined in TS 28.552 [11] clause 5.1.1.19.3. Its unit is kWh;

- ECSite represents the total Energy Consumption of the operator site where the non-split gNB resides. Its unit is kWh.

NOTE 1: in this potential solution, CESite and ECSite are provided as input from the operator.
NOTE 2: whether and how all the energy related information used in this potential solution will be modelled (e.g. NRM IOC/attributes, KPIs, etc.) is to be elaborated during the normative phase.

NOTE 3: which IOC(s) can be used to represent non-split gNB in TS 28.622 [14] and/or TS 28.541 [16] is out of the scope of this study.
NOTE 4: extension of this potential solution to UPFs is to be elaborated during the normative phase.
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Annex X (informative):
Standard emission factors

Tables from annexes A.3 and A.4 of ETSI GS OEU 020 [8] providing standard emission factors are partially copy/pasted here below for information:
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Figure X-1: ETSI GS OEU 020 [8] Standard emission factor per type of energy source
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